Generation and use of recombinant reporter viruses for study of herpes simplex virus infections in vivo.
It has become increasingly clear that the fate of herpes simplex virus (HSV) infections involves complex interactions between the virus and the specific cell types that comprise the tissues of the animal host. No reliable cell culture system for studying the establishment of latency and reactivation exists, and therefore these studies must be performed within animal models. One difficulty in elucidating the molecular regulation of these events is in determining the transcriptional activity of key viral genes during different stages of the infection in vivo. The heterogeneous cell types comprising infected tissues make PCR analysis of tissue homogenates difficult to interpret. The need to characterize expression of multiple transcriptional markers reliably and quantitatively at the level of individual cells is therefore key to determining the interplay between viral and cellular genes during latency and reactivation. Here we discuss the construction and evaluation of HSV reporter viruses that have been used in these analyses. HSV-1 recombinants have been engineered with representative viral promoters driving beta-galactosidase as a reporter. Methodology used to evaluate the levels of gene expression using (1) quantitative enzyme assays, (2) precipitatable substrate assays to localize the positive cells, and (3) immunohistochemistry and fluorescence assays to look at colocalization of markers during in vivo infection is presented. In addition to studying the molecular pathogenesis of HSV, the application of similar reporter viruses to evaluate promoters for targeting various differentiated tissues will be useful in developing these viruses as potential vectors for gene therapy.